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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a pen input appara- 
tus and a pen input method used in input for a personal 
computer, a word processor, and the like. More particu- 
larly, the present invention relates to a pen input appa- 
ratus and a pen input method for entering hand written 
characters and graphic symbols on a tablet provided at 
the display screen of a display. 

Description of the Background Art 

Referring to Fig. 1 , a conventional pen input appa- 
ratus includes a liquid crystal panel 101, a back light 
1 02, a detection pen 1 03, an amplifier 1 04 for amplifying 
induced voltage generated at detection pen 103, an 
inversion signal generation circuit 105 for generating a 
signal to invert the apply direction of a voltage applied to 
liquid crystal panel 101 , a gate signal generation circuit 

107 for generating first and second gate signals in syn- 
chronization with the inversion signal, a full-wave recti- 
fier circuit 108 including a diode bridge and the like, a 
first processing circuit 109 for entering and integrating a 
signal from full-wave rectifier circuit 108 according to the 
first gate signal, a second processing circuit for entering 
and integrating a signal from full-wave rectifier circuit 

108 according to the second gate signal, and a compa- 
rator circuit 114. First processing circuit 109 includes an 
analog gate circuit 109a and an integration circuit 109b. 
Second processing circuit 110 includes an analog gate 
circuit 110a and an integration circuit 110b. 

For the purpose of preventing degradation of the 
liquid crystal of liquid crystal panel 101 due to electroly- 
sis, the apply direction of the voltage applied to the liq- 
uid crystal is inverted periodically according to the level 
of the inversion signal generated by inversion signal 
generation circuit 105. At this inversion, the voltage of 
the drive signals applied to the electrodes of liquid crys- 
tal panel 101 are alt altered. If detection pen 103 is in 
the proximity of the surface of liquid crystal panel 101 
when the apply direction of the voltage to the electrode 
of liquid crystal panel 101 is inverted, a spike voltage is 
induced depending upon the distance between the 
leading electrode of detection pen 103 and the elec- 
trode of liquid crystal panel 101. 

Determination can be made that detection pen 103 
is in the proximity of liquid crystal panel 101 when the 
spike induced voltage is greater than a predetermined 
level. Also, determination can be made that detection 
pen 103 is remote from liquid crystal panel 101 when 
the spike induced voltage is below a predetermined 
level. 

Fig. 2 shows in detail first and second processing 
circuits 109 and 110, and comparator circuit 1 14 of Fig. 
1. First analog gate circuit 109a is formed of a FET 



(Field Effect Transistor) and the like that is turned on 
and off when a first gate signal g1 generated by gate 
signal generation circuit 107 attains a high level and a 
low level, respectively. Similarly, second analog gate cir- 

5 cuit 1 10a is formed of a FET and the like that is turned 
on and off when a second gate signal g2 generated by 
gate signal generation circuit 107 attains a high level 
and a low level, respectively. 

Integration circuit 109b includes an operational 

10 amplifier 1 1 5, a capacitor C1 , and a resistor R1 . Integra- 
tion circuit 1 10b includes an operational amplifier 1 16, a 
capacitor C2, and a resistor R2. An integration circuit 
superior in the S/N ratio can be obtained by setting an 
appropriate value for the time constant by capacitor C1 

15 and resistor R1, or by capacitor C2 and resistor R2. 
Comparator circuit 1 14 includes an operational amplifier 
1 1 7 to compare the levels of the output voltages of inte- 
gration circuits 109b and 110b, whereby a detection 
mode signal pm1 is output attaining a high level when 

20 the output of integration circuit 109b has a higher volt- 
age level and a low level when the output of integration 
circuit 109b has a lower voltage level. 

Fig. 3(A) - (O) is the timing chart of various signals 
of each component of the pen input apparatus of Fig. 1 . 

25 Inversion signal generation circuit 105 provides an 
inversion signal as for inverting the apply direction of the 
voltage to the electrode of liquid crystal panel 101 to liq- 
uid crystal panel 101 and gate signal generation circuit 
107. Gate signal generation circuit 107 generates and 

30 outputs first and second gate signals g1 and g2 in syn- 
chronization with the entered inversion signal as. 

Amplifier 104 amplifies the spike induced voltage 
generated by inversion of the direction of the applied 
voltage to liquid crystal panel 101 when detection pen 

35 103 is in the proximity of liquid crystal panel 101. The 
amplified voltage is output as a signal sk. Full-wave rec- 
tifier circuit 1 08 rectifies signal sk and outputs the recti- 
fied signal. 

First analog gate circuit 109a samples an output 
40 signal of full-wave rectifier circuit 108 by first gate signal 
g1 to output a signal sp1 . More specifically, first analog 
gate circuit 109a is turned on when first gate signal g1 
attains a high level, whereby a signal from full-wave rec- 
tifier circuit 108 is output. When first gate signal g1 
45 attains a low level, first analog gate circuit 109a is 
turned off. Similarly, second analog gate circuit 110a 
samples an output signal of full-wave rectifier circuit 108 
according to second gate signal g2 to output a signal 
sp2. 

so Integration circuit 109b integrates signal sp1 to out- 
put a direct-current voltage dv1 . Similarly, integration 
circuit 1 10b integrates signal sp2 to output a direct-cur- 
rent voltage dv2. Comparator circuit 114 compares 
direct-current voltages dv1 and dv2 to provide a detec- 

55 tion mode signal pm1 of a high level and a low level 
when voltage dv1 has a higher and lower level, respec- 
tively, than voltage dv2. 

However, a noise signal ns that is generated period- 
ically is sampled by analog gate circuit 110a (signal 
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sp4), whereby the voltage level of signal dv4 integrated 
by integration circuit 11 Ob is increased. There is a pos- 
sibility that output voltage dv3 from integration circuit 
109b does not become higher than output voltage dv4 
from integration circuit 1 10b so that detection mode sig- 
nal pm2 output from comparator circuit 1 14 remains at 
the low level even though detection pen 103 is in the 
proximity of liquid crystal panel 101 . There is a problem 
that approach of detection pen 103 to liquid crystal 
panel 101 cannot be properly detected. 

Japanese Patent Laying-Open No. 5-265650 dis- 
closes a display integrated type tablet apparatus that 
prevents erroneous detection of the coordinates from 
the detection pen due to noise by detecting only 
induced voltage that is generated in response to inver- 
sion of the direction of the applied voltage to the liquid 
crystal when the detection pen approaches the liquid 
crystal panel. 

Fig. 4 is a block diagram showing a structure of this 
display integrated type tablet apparatus. The display 
integrated type tablet apparatus includes a detection 
pen 208, an operational amplifier 209 connected to a 
leading electrode of detection pen 208, an analog gate 
AGt for coordinate-detection, analog gates AG 1 and 
AG 2 for detecting induced voltage, an x-coordinate 
detection circuit 210 for detecting the x-coordinate, a y- 
coordinate detection circuit 21 1 for detecting the y-coor- 
dinate, a first processing circuit 223 for rectifying an 
induced voltage signal sampled by first analog gate AG^ 
to obtain an average voltage, a second processing cir- 
cuit 224 for rectifying an induced voltage signal sampled 
by second analog gate AG2 to obtain an average volt- 
age, a first comparator 225 for comparing an average 
voltage obtained by first processing circuit 223 with a 
reference value, a second comparator 226 for compar- 
ing an average voltage obtained by second processing 
circuit 224 with a reference value, an AND gate 227, 
and a coordinate output sorting circuit 228 for discrimi- 
nating and providing the x-coordinate and the y-coordi- 
nate. 

The operation of the display integrated type tablet 
apparatus of Fig. 4 will be described hereinafter while 
appropriately referring to the timing chart of Fig. 5. An 
inversion signal fro for inverting the direction of the 
applied voltage to the liquid crystal is generated from a 
clock signal cplo. Gate signal g 1 provides a pulse of a 
width tg-j at the transition of inversion signal fro. Gate 
signal g 2 attains a low level when gate signal g^ is high, 
and is driven to a high level at an elapse of a time td 
from the fall of gate signal g v 

A spike induced voltage signal E 1 indicates the 
induced voltage generated by inversion of the direction 
of the applied voltage to the liquid crystal when detec- 
tion pen 208 is in the proximity of the liquid crystal 
panel. Spike induced voltage signaJ E 1 of one frame 
period sampled by first analog gate AG 1 is rectified by 
first processing circuit 223 (signal E^) and integrated. 
First comparator 225 provides a signal of a high level 
when this integrated voltage value is greater than a ref- 



erence value. 

An induced voltage signal arising from the noise of 
one frame period sampled by second analog gate AG 2 
is rectified by second processing circuit 224 and inte- 
s grated. Second comparator 226 provides a signal of a 
high level when this integrated voltage value is smaller 
than a reference value. 

AND gate 227 provides a mode signal of a high 
level only when the tip of detection pen 208 is close to 
10 the liquid crystal panel and the noise is small. Determi- 
nation is made whether detection of the coordinates is 
carried out according to this mode signal. 

When the noise becomes so great that the inte- 
grated voltage value of the induced voltage signal aris- 
15 ing from the noise becomes greater than the reference 
value compared in second comparator 226, there is a 
problem that detection of the coordinates cannot be car- 
ried out. 

20 SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
pen input apparatus that can suppress generation of 
noise to properly detect approach of a detection pen to 

25 a liquid crystal panel. 

Another object of the present invention is to provide 
a pen input method that can suppress generation of 
noise to properly detect approach of a detection pen to 
a liquid crystal panel. 

30 According to an aspect of the present invention, a 
pen input apparatus includes an inversion signal gener- 
ation circuit for generating an inversion signal to invert 
the apply direction of a voltage applied to the liquid crys- 
tal of a liquid crystal panel, a first conversion circuit for 

35 detecting a voltage induced by the detection pen to con- 
vert the induced voltage into a direct-current voltage 
according to an inversion signal generated by the inver- 
sion signal generation circuit, a comparator circuit for 
comparing the voltage value converted by the first con- 

40 version circuit with a predetermined value to determine 
whether the detection pen is close to the liquid crystal 
panel, and a detection period signal generation circuit 
for turning on a back light of the liquid crystal panel 
when the first conversion circuit is not detecting an 

45 induced voltage, and for turning off the back light when 
the first conversion circuit is detecting an induced volt- 
age. 

Since the detection period signal generation circuit 
turns off the back light when the first conversion circuit 

so is detecting an induced voltage, the induced voltage 
between the liquid crystal panel and the detection pen 
detected by the first conversion circuit is not subjected 
to induction caused by noise from the back light. There- 
fore, the pen input apparatus can properly detect that 

55 the detection pen is in the proximity of the liquid crystal 
panel. 

According to another aspect of the present inven- 
tion, a pen input apparatus includes an inversion signal 
generation circuit for generating an inversion signal that 
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inverts the apply direction of a voltage applied to liquid 
crystal of a liquid crystal panel, a gate signal generation 
circuit for generating a first gate circuit in synchroniza- 
tion with the inversion signal generated by the inversion 
signal generation circuit, a first conversion circuit for 
detecting a voltage induced by the detection pen 
according to the first gate signal generated by the gate 
signal generation circuit to convert the induced voltage 
into a direct-current voltage, a comparator circuit for 
comparing the value of the direct-current voltage con- 
verted by the first conversion circuit with a predeter- 
mined value to generate a detection mode signal of the 
coordinates, and a detection period signal generation 
circuit for generating a coordinate detection period sig- 
nal that turns on a back light of the liquid crystal panel 
when the first conversion circuit is not detecting an 
induced voltage by the first gate signal, and turning off 
the back light when the first conversion circuit is detect- 
ing an induced voltage. 

Since the detection period signal generation circuit 
turns off the back light when the first conversion circuit 
is detecting an induced voltage, the induced voltage 
between the liquid crystal panel and the detection pen 
currently detected by the first conversion circuit is not 
subjected to induction by the noise from the back light. 
Therefore, the pen input apparatus can properly detect 
that the detection pen is in the proximity of liquid crystal 
panel. 

According to a further aspect of the present inven- 
tion, a pen input method includes the steps of generat- 
ing an inversion signal to invert an apply direction of a 
voltage applied to liquid crystal of a liquid crystal panel, 
detecting a first induced voltage induced at the detec- 
tion pen according to the inversion signal, comparing 
the value of the detected first induced voltage with a 
predetermined value to determine whether the detec- 
tion pen is close to the liquid crystal panel, turning on a 
back light of the liquid crystal panel when the first 
induced voltage is not being detected, and turning off 
the back light when the first induced voltage is being 
detected. 

Since the back light is turned off when an induced 
voltage between the liquid crystal panel and the detec- 
tion pen is being detected, the currently detected 
induced voltage is not subjected to induction caused by 
the noise from the back light. According to this pen input 
method, proper detection can be made that the detec- 
tion pen is in the proximity of the liquid crystal panel. 

The foregoing and other objects, features, aspects 
and advantages of the present invention will become 
more apparent from the following detailed description of 
the present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an example of the 
circuit configuration of a conventional pen input appara- 
tus. 



Fig. 2 shows the details of first and second process- 
ing circuits 1 09 and 1 1 0, and a comparator circuit 1 1 4 of 
Fig. 1. 

Fig. 3(A)-(0) is a timing chart of various signals of 
5 each component in the pen input apparatus of Fig. 1 . 

Fig. 4 is a block diagram showing an example of the 
circuit configuration of a conventional display integrated 
type tablet apparatus. 

Fig. 5(A)-(F) is a timing chart of various signals of 
w each component of the display integrated type tablet 
apparatus of Fig. 4. 

Fig. 6 is a block diagram showing a structure of a 
pen input apparatus according to first and second 
embodiments of the present invention. 
is Fig. 7(A)-(H) is a timing chart of various signals of 
each component of the pen input apparatus of the first 
and second embodiments. 

Fig. 8 is a block diagram showing a structure of a 
pen input apparatus according to a third embodiment of 
20 the present invention. 

Fig. 9(A)-(J) is a timing chart of various signals of 
each component of the pen input apparatus according 
to the third embodiment of the present invention. 

25 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Referring to Fig. 6, a pen input apparatus according 
to a first embodiment of the present invention includes a 

30 liquid crystal panel 1 , a back light 2, a detection pen 3, 
an amplifier 4 connected to a leading electrode of detec- 
tion pen 3, an inversion signal generation circuit 5 for 
providing an inversion signal ak to invert the direction of 
the applied voltage to the liquid crystal of liquid crystal 

35 panel 1 , a detection period signal generation circuit 6 for 
generating a signal indicating the detection period of 
coordinates by detection pen 3, a gate signal generation 
circuit 7 for generating a gate signal g-j in synchroniza- 
tion with inversion signal ak during the detection period 

40 of coordinates, a conversion circuit 1 1 for sampling sig- 
nal sk from amplifier 4 according to gate signal g1 to 
convert the sampled signal into a direct-current voltage, 
a threshold setting circuit 13 for setting a threshold 
value, and a comparator circuit 1 4 for comparing an out- 

45 put from conversion circuit 11 with an output from 
threshold setting circuit 13. 

Conversion circuit 1 1 includes an analog gate cir- 
cuit 11a that is turned on and off when gate signal g-i 
attains a high level and a low level, respectively, and a 

so sample hold circuit 1 1b for maintaining the voltage level 
when output signal sp from analog gate circuit 11a is 
increased, and that attains a high impedance state at an 
elapse of a predetermined time period. Threshold set- 
ting circuit 13 provides a threshold voltage according to 

55 voltage-division by a resistor. The threshold voltage is 
output only when detection p riod signal dt attains a 
high level. 

The operation of the pen input apparatus f the 
present embodiment will be d scribed her inafter with 
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reference to the timing chart of Fig. 7(A)-(H). Detection 
period signal generation circuit 6 generates a signal dt 
indicating the detection period of coordinates on liquid 
crystal panel 1 when detection pen 3 is in the proximity 
of liquid crystal panel 1 , and provides signal dt to back 
light 2 and inversion signal generation circuit 5. Detec- 
tion period signal dt of a high level implies that detection 
of coordinates is currently provided. 

Inversion signal generation circuit 5 provides a 
pulse to inversion signal ak for inverting the direction of 
the applied voltage to the liquid crystal of liquid crystal 
panel 1. As shown in Fig. 7(B), one pulse is provided in 
response to detection of a rise of detection period signal 
dt. 

Gate signal generation circuit 7 generates gate sig- 
nal q<\ in synchronization with the pulse of inversion sig- 
nal ak when detection period signal dt attains a high 
level. Amplifier 4 amplifies a spike induced voltage gen- 
erated by inversion of the direction of the applied volt- 
age to liquid crystal panel 1 when detection pen 3 is in 
the proximity of liquid crystal panel 1 , and provides the 
amplified voltage as signal sk. 

Analog gate circuit 11 a is turned on when gate sig- 
nal g-t attains a high level to provide signal sp. 

Sample hold circuit 1 1b detects and holds the volt- 
age level of signal sp, and provides a direct-current volt- 
age dv. Sample hold circuit 11b attains a high 
impedance state at an elapse of a predetermined time 
period. 

Threshold setting circuit 13 provides a predeter- 
mined voltage sv during the high level period of detec- 
tion period signal dt. Comparator circuit 14 compares 
direct-current voltage dv output from sample hold circuit 
11b with a threshold voltage sv output from threshold 
setting circuit 13 to provide a detection mode signal pm 
of a high level when direct-current voltage dv is higher 
than threshold voltage sv, and of a low level when direct- 
current voltage dv is not higher than threshold voltage 
sv, respectively. More specifically, detection mode sig- 
nal pm of a high level is output when detection pen 3 is 
close enough to liquid crystal panel 1 . Detection mode 
signal pm of a low level is output when detection pen 3 
is away from liquid crystal panel 1. The proper coordi- 
nates of detection pen 3 on liquid crystal panel 1 can be 
detected by rendering the coordinate detection valid 
and invalid when detection mode signal pm attains a 
high level and a low level, respectively. 

Back light 2 is supplied with coordinate detection 
period signal dt generated by detection period signal 
generation circuit 6 to be turned on and off when coor- 
dinate detection period signal dt attains a low level and 
a high level, respectively. Since back light 2 is turned off 
during detection of the coordinates by detection pen 3, 
the induced voltage arising from the noise from back 
light 2 is not induced at the leading electrode of detec- 
tion pen 3 to suppress erroneous detection of coordi- 
nates caused by noise. 

According to the pen input apparatus of the present 
embodiment, noise from back light 2 does not affect 



detection pen 3 during coordinate detection, so that 
proper coordinate detection is allowed. Furthermore, 
the cost can be reduced sine noise measures for back 
light 2 is no longer required. 

s A pen input apparatus according to a second 
embodiment of the present invention will be described 
hereinafter. The structure of the pen input apparatus of 
the present embodiment is similar to that of the first 
embodiment shown in Fig. 6. Therefore, the details will 

10 not be repeated. 

The pen input apparatus of the second embodiment 
differs from the pen input apparatus of the first embodi- 
ment only in the function of inversion signal generation 
circuit 5. In the second embodiment, a pulse is provided 

is two times in inversion signal ak during the high level 
period of detection period signal dt. In Fig. 7, the second 
pulse of inversion signal ak is indicated by a broken line. 

In response to the second pulse of inversion signal 
ak, gate signal generation circuit 7 provides a second 

20 pulse in gate signal as indicated in Fig. 7(C). The 
operation of the pen input apparatus here is identical to 
the operation described in the first embodiment. By 
detecting two spike induced voltages sk during the coor- 
dinate detection period, the influence caused by noise 

25 can be reduced. More specifically, when only one of the 
two detected induced voltages indicates a level higher 
than the threshold value, determination is made that it 
has been caused by noise. Determination is made that 
detection pen 3 is in the proximity of liquid crystal panel 

30 1 only when the two detected induced voltages both 
indicate a level higher than the threshold value. 

According to the pen input apparatus of the second 
embodiment, a more proper coordinate detection than 
the pen input apparatus of the first embodiment can be 

35 effected, in addition to the advantages already 
described in the first embodiment. 

A pen input apparatus according to a third embodi- 
ment of the present invention will be described hereinaf- 
ter with reference to Fig. 8. The structure of the pen 

40 input apparatus of the third embodiment differs from the 
structure of the pen input apparatus of the first embodi- 
ment shown in Fig. 5 only in that threshold setting circuit 
13 is substituted with a second conversion circuit 12, 
and that a gate signal generation circuit T outputs first 

45 and second gate signals and g 2 applied to first and 
second conversion circuits 11 and 12, respectively. 
Therefore, detailed description of likewise components 
will not be repeated. 

The operation of the pen input apparatus of the 

so third embodiment will be described hereinafter while 
appropriately referring to the timing chart of Fig. 9 (A)- 
(J). Gate signal generation circuit T provides a pulse in 
first and second gate signals %\ and g 2 in synchroniza- 
tion with the pulse of inversion signal ak when detection 

55 period signal dt attains a high level. As shown in (C) and 
(D) in Fig. 9, respectiv pulses are output so that the 
high levels of the first and second gate signals g 1 and g 2 
do not overlap each other. 

Second analog gate circuit 12a in second conver- 
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sion circuit 12 is turned on when second gate signal g 2 
attains a high level. More specifically, second analog 
gate 12a is turned off when a positive spike induced 
voltage is generated caused by inversion of the direc- 
tion of applied voltag to liquid crystal panel 1 when 
detection pen 3 is in the proximity of liquid crystal panel 
1. Second analog gate 12a is turned on when that pos- 
itive induced voltage is not generated. 

When first conversion circuit 1 1 is not detecting an 
induced voltage, second conversion circuit 12 is detect- 
ing an induced voltage that is generated by continuous 
extraneous noise. When that voltage level dv2 becomes 
higher than voltage level dv1 output from first conver- 
sion circuit 11, comparator circuit 14 provides a detec- 
tion mode signal pm of a low level. Reliability of 
coordinate detection is improved by inhibiting coordi- 
nate detection when extraneous noise other than the 
noise from back light 2 is generated. 

According to the pen input apparatus of the third 
embodiment, erroneous detection of coordinates 
caused by extraneous noise other than the noise from 
the back light can be prevented, in addition to the 
advantages described in the first embodiment. 

Although the present invention has been described 
and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 
of the appended claims. 

Claims 

1 . A pen input apparatus comprising: 

generation means (5) for generating an inver- 
sion signal to invert an apply direction of a volt- 
age applied to liquid crystal of a liquid crystal 
panel (1), 

first conversion means (1 1) for detecting a volt- 
age induced at a detection pen (3) and convert- 
ing the induced voltage into a direct-current 
voltage according to the inversion signal gener- 
ated by said generation means (5), 
determination means (14) to compare a value 
of the direct-current voltage converted by said 
first conversion means (11) with a predeter- 
mined value for determining whether said 
detection pen (3) is close to said liquid crystal 
panel (1), and 

control means (6) for turning on a back light (2) 
of said liquid crystal panel (1) when said first 
conversion means (11) is not detecting an 
induced voltage, and for turning off said back 
light (2) when said first conversion means (1 1) 
is detecting an induced voltage. 

2. The pen input apparatus according to claim 1, 
wherein 

said generation m ans (5) provides at least 



two pulses of said inversion signal while said back 
light (2) is turned off by said control means (6), and 
said determination means (14) compares 
voltage values of at least two direct-current volt- 
5 ages converted by said first conversion means (11) 
according to said at least 2 pulses with said prede- 
termined value for determining whether said detec- 
tion pen (3) is close to said liquid crystal panel (1). 

10 3. The pen input apparatus according to claim 1, fur- 
ther comprising second conversion means (12) to 
detect an induced voltage at said detection pen (3) 
for converting the induced voltage into a direct-cur- 
rent voltage during a period when said first conver- 
ts sion means (1 1) is not detecting a voltage induced 
by said detection pen (3), 

wherein said determination means (14) 
compares a voltage value of the direct-current volt- 
age converted by said first conversion means (11) 
20 with a voltage value of the direct-current voltage 
converted by said second conversion means (1 2) to 
determine whether said detection pen (3) is close to 
said liquid crystal panel (1). 

25 4. A pen input apparatus comprising: 

an inversion signal generation circuit (5) for 
generating an inversion signal to invert an 
apply direction of a voltage applied to liquid 

30 crystal of a liquid crystal panel (1 ), 

a gate signal generation circuit (7) for generat- 
ing a first gate signal in synchronization with 
the inversion signal generated by said inversion 
signal generation circuit (5), 

35 a first conversion circuit ( 1 1 ) to detect a voltage 

induced at a detection pen (3) by the first gate 
signal generated by said gate signal generation 
circuit (7) for converting the induced voltage 
into a direct-current voltage, 

40 a comparator circuit (14) for comparing a volt- 

age value of the direct-current voltage con- 
verted by said first conversion circuit (11) with a 
predetermined value to generate a detection 
mode signal of coordinates, and 

45 a detection period signal generation circuit (6) 

for generating a coordinate detection period 
signal to turn on a back light (2) of said liquid 
crystal panel (1) when said first conversion cir- 
cuit (1 1) is not detecting an induced voltage by 

so the first gate signal, and to turn off said back 

light (2) when said first conversion circuit (1 1 ) is 
detecting an induced voltage by the first gate 
signal. 

55 5. The pen input apparatus according to claim 4, 
wherein 

said inversion signal generation circuit (5) 
provides at least two pulses of said inversion signal 
while said back light (2) is turned off by said detec- 
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tion period signal generation circuit (6), and 

said comparator circuit (14) compares volt- 
age values of at least two direct-current voltages 
output from said first conversion circuit (1 1) by said 
at least two pulses with said predetermined value to 5 
generate a detection mode signal of coordinates. 



6. The pen input apparatus according to claim 4, fur- 
ther comprising a second conversion circuit (12) to 
detect a voltage induced at a detection pen (3) by a 10 
second gate signal for converting the induced volt- 
age into a direct-current voltage, 

wherein said gate signal generation circuit 
(7) generates a first gate signal in synchronization 
with the inversion signal generated by said inver- 15 
sion signal generation circuit (5), and said second 
gate signal which is an inverted version of said first 
gate signal, 

wherein said comparator circuit (14) com- 
pares a voltage value of the direct-current voltage 20 
converted by said first conversion circuit (11) with a 
voltage value of the direct-current voltage con- 
verted by said second conversion circuit (12) to 
generate a detection mode signal of coordinates. 

25 

7. A pen input method comprising the steps of: 

generating an inversion signal to invert an 
apply direction of a voltage applied to liquid 
crystal of a liquid crystal panel (1), 30 
detecting a first induced voltage induced at a 
detection pen (3) according to said inversion 
signal, 

determining whether said detection pen (3) is 
close to said liquid crystal panel (1 ) by compar- 35 
ing a voltage value of said detected first 
induced voltage with a predetermined value, 
and 

turning on a back light (2) of said liquid crystal 
panel (1) when said first induced voltage is not 40 
being detected, and turning off said back light 
(2) when said first induced voltage is being 
detected. 

8. The pen input method according to claim 7, further 45 
comprising the step of detecting a second voltage 
induced at said detection pen (3) while said first 
induced voltage is not being detected, 

wherein said step of determination com- 
pares a voltage value of said detected first induced so 
voltage with a voltage value of said second induced 
voltage for determining whether said detection pen 
(3) is close to said liquid crystal panel (1). 
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